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1. mmmm znm&izi±-77xi-y7<7>&&&mM&-%&kLx, umzm, mikib&.mjSLif 

2. £1110)^0$ fflnoOlft^li, ISO 3146 [Plastics — Determination of melting behaviour (melting temperature or 
melting range) of semi-crystalline polymers] ( C) <r>%-& t H^tcH^I^^-^fjg-^- (International Confederation for 
Thermal Analysis : ICTA) <0fflWftH*"Cft*fcjeSfcfcfl£-3. fc. L»>L, W*4rK9iO t) WR0>&* 9 tC < 

ISO t=ft5g<7)*v»»a«aE<b{4, *7Xggii^MlC JW&fcOTAXttDSCffifcteSfcitiSfcfbOr-i: * 
*JIL, LTSt9J:»f, Ose.Lfc. 

Tv^-ntt^ft*, jwa^uy h zmtik-rz&m&tfjzZfr^fiicDx, (2) jewaMaafcjfr-sfcfc, mm 

SSSra'JJe-J-^^fe St; (S)**>— Jfc«5llM&JH£fTofc«, ^y XfiW^I^tJ^Si ASTM D3418 
(Standard Test Method for Transition Temperatures of Polymers by Thermal Analysis) (C^lt, 7 »7 V K n fc* >"7" X h 
(R.R.T.) *tf-9fcJ»*te«CfV»-C, jftJgLfc. 

»=ov>-t at/ — ^<5o^fe#oT-c*a7£*» s> #7 x-fb£-a-fc t> oko^t*)^*. iiii' 

**r,.*»t, «=**££*) «tuk-f &<&s* f *i> (r>"5r- i-fttUr*) £ 1 1, MUt-aw^a 

tmfrffiS, K»fri:«»XV»»i:»»*^r-0«h*»»ca«:4t3*. £*)£ £**M£|»*tc]|$ 
tS«»o««i«IJ!t*«-fb3-tt-iJ:-5*J»#(«i», *L#-Ci-i)o^-t, 51 SflUfl-friT) * Lttt* h «f 

ftiiffl-r SW^-CitSA* 0.5 mm J&IT<7) & <7>J±ft£ ^IPltC 0.5 mm JUTfc-fflllSI" * . 

f£»frlittmi- &tt&£ft$t-tz, i>(oX-%l1tli£% t,*^. ift^S^feflStOaiLtelSR^^tSK^-O^lBSSfiB 

7*i^r***»*-B»-*-4*fr»ctt, «KM"<0*tSI81g!i 3. (2) at/ 3. (3)*5»3fc1f£Wrj:v» 0 
7. SJgOT&jE ISO 3146 (C) ri±»*|^«je^fcJ&Wffl«RjE»= ICTA-^HaSai^ (National Bureau of 
Standards : NBS) *>WMMt GM 758 <7) 9 *> KN0 3 , In, Sn, Ag 2 S0 4 (V>T ft *>*£*) ^ffi^SiitiotV^. ZtX 
bCD&W RIF &BZ 99. 99% U±<7)l&&:m 4 >i?*7£> (In), 1-f (Sn), $3 (Pb), E«S (Zn) (*v»il«t Xtt 

ffofc. ZO&M, ®& 99.99% &±^&S£fflv*&:!§-£co:£*<GM 758 *r«v»4»frj: 9«J&f IB«>lf3Mt*ri? 
tiotvfc. KN0 3> KC10 4 , Ag 2 S0 4 \Z-z>^XI,t Certificate tlX^ Ste^iSgOTOffit R. R. T. tc 

*L < &fr*'(l££:!&'£ L L-tv>a'PIK», te^=&affliJ-C§ i*» -5 fcfRIt . £«0 R. R.T. <n&%, GM 

GM 757 |i-83~+58'C «0Fa]O^i^feK (1,2-Dichloroethane, Cyclohexane, Phenyl Ether, O-Terphenyl) X'h 

m 2 
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8. I* # 

8.2 t4ifcK-0>:£SS^0>li«&:& 6.(7)jftjg»=J:o-Cf^KLfcB«^r*. BMfctf-flS, tt*tfri##» SSi^S* 
;u/-tw»gtt*<i <&•!><£-? fc*»k:l§tf>. iSLtt, wm.&<o*>z> DTA an X»± DSC «fc 7 

K§tfr<^&^<0 8.2 tfO J: 7 twffi^fflCMJfeUfc. 

8.3 §$&0>§|jg 8.1 »=EaL-C^4 «fc ?K, K*>fr**|Hi<?)JE-C^**tf*frfc»±, *»7*?Xfy?«i 
A* 5-10 mg fcSraiT ic^o ^^wiai:, ttHfr<o*fe^< &Rfc1-4*fr»=tt, t> 5 — * T 

8.6 DTA Z(± DSC ffiJg«)S5^ ( 1 ) SnSftJc J: o -Ofc#> S l©&aK i: icov^ttB&L'C v»S. #U 

9. DTA Xfct DSC ffljg<7)ii*^ 
9.1 i»fi?iSJg<B3fctf>* IS] 1 fciJV-»-Ciaffi{±£*»fe*CSifiJ-5:S«i: ? fc'S< 4 7 K&JeLfc. 

B4£ e _ ^ tfo-<-x ^^fvi'f, n-n a as x y nut: - ^ ***a« x 9 4 * R * a* f * R - R - 
*MMte— ;insiai^-x7-f >*^^a2.ass.t/ ^ B B B ^bh--^^{giaffl!)<7)-^— xy^ vtc^&aSEJi R- 

R. T. If f,o|i'7cl*»^fc^tlSLW'ofc. 
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Testing Methods for Transition Temperatures of Plastics 

K7121 " 1987 

1. Scope of Application 

This standard prescribes testing methods for transition 
temperatures of plastics (melting temperatures, crystallizing 
temperatures, and glass transition temperatures) . 
Note 

These methods can also be applied to measurements of 
crystallization and crystallization transition temperatures, 
and various transition temperatures measurements of plastics 
forming liquid crystals. 

2. Meaning of* terms 

The meanings of major terms used in this standard are as follows 
as well as J IS K 6900 (Plastics Terminology) . 
(1) Differential Thermal Analysis (DTA) 

A method for measuring the temperature difference between a test 
piece and a base material by a function of temperature while the 
test piece and the base material are changed according to the 
adjusted program. 

Also, the base material refers to an empty container or a container 
including a alumina. 
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(2) DTA Curve 

A curve drawn in the differential thermal analysis when a vertical 
axis is set as a temperature difference, and a horizontal axis 
is set as a temperature and time. 

(3) Differential Scanning Calorimetry (DSC) 
A general name of the following two. 

(a) Input Compensation Differential Scanning Calorimetry 

A method for measuring the difference of thermal energy per unit 
hour applied to the test piece and the base material by a function 
of temperature while the temperature of the test piece and the 
base material is changed according to the adjusted program. 

(b) Heat Flux Differential Scanning Calorimetry 

A method for measuring the temperature difference between the 
test piece and the base material while the temperature of the 
test piece and the base material is changed according to the 
adjusted program. 

At this time, the temperature difference between the test piece 
and the base material is proportional to the difference of the 
thermal energy input. 

(4) DSC Curve 

A curve drawn in DSC when a vertical axis is set as an input 
difference of thermal energy per unit hour, which is applied to 
both a test piece and a base material, so that the temperatures 
of the test piece and the base material become same, and a 
horizontal axis is set as a temperature or time. 



(5) Baseline 

A DTA or DSC curve of a temperature area that does not generate 

a transition and reaction to the test piece. 

Note 

Generally, the curve is almost same with the curvature of a DTA 
curve or a DSC curve which is acquired by the measurement when 
an empty container is put in. In a narrow temperature area, it 
is sometimes considered as a straight line. 

(6) Peak 

In a DTA curve or a DSC curve, the portion from the part where 
the curve departs from a baseline to the part where the curve 
comes back to the baseline. 

(7) Stepwise change 

In a DTA curve or a DSC curve, the portion from the part where 
the curve departs from a baseline to the part where the curve 
goes to a new baseline. 
Note 

A DTA curve or a DSC curve of the portion where a transition and 
reaction is generated represents a peak, a stepwise change and 
their combined shape. 

(8) Peak Height 

A distance between an interpolated baseline and a peak, which 
is perpendicular to the horizontal axis. 



Quoted Standards: 

JIS K 6900 Plastic Terminology 

JIS K 7100 State regulation of plastics and standard state of 
test rooms 

JIS Z 8401 Integration method of numerical values 

Corresponding International Standards: ISO 3146 

Plastics-Determination of melting behavior (melting temperature 
or melting range) of semi-crystalline polymers 

Related Standards: AS TM D 3418-82 Standard Test Method for 
Transition Temperatures of Polymers by Thermal Analysis 



3. State regulation of* test pieces 

The state regulation of test pieces can be divided into three 
kinds according to measuring methods. 

(1) When a transition temperature is measured by regulating in 
a standard state. 

In principle, the test piece regulates more than 24 hours in the 
second grade of the standard temperature state of JIS K 7100 (State 
regulation of plastics and standard state of test rooms) and the 
second grade of the standard humidity state (temperature: 23±2°C 
and relative humidity: 50±5%) . However, the state can be 
regulated according to agreed methods between concerned 
companies . 

(2) After a certain heat treatment is conducted, if the melting 
temperature is measured, after the state regulation of (1), the 
test piece is put in a container of a DSC or DTA apparatus. And 
then it is melted by heating to the temperature which is higher 
by 30°C than the temperature at the end of the melting peak, and 
the temperature is kept for 10 min. After that, it is cooled by 
the cooling rate of 5°C or 10°C per minute to the temperature which 
is lower by at least about 50°C than the temperature at the 
transition peak (Refer to 8.6). 

(3) After a certain heat treatment is conducted, if a glass 
transition temperature is measured, after the state regulation 
of ( 1 ) , the test piece is put in a container of a DSC or DTA apparatus . 
If it is amorphous, it is heated to the temperature which is higher 
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by at least about 30°C than the temperature at the end of the glass 
transition, and if it is crystalline, it is heated to the 
temperature which is higher by at least about 30°C than the 
temperature at the end of the melting peak, then the respective 
temperature is kept for 10 min. After that, it is rapidly cooled 
to the temperature which is lower by about 50°C than the glass 
transition temperature (Refer to 8.6). 
4 . Test Method 

One of the following is used as a test method. 

4.1 Differential Thermal Analysis 

4.2 Differential Thermal Analysis 

(1) Input Compensation Differential Scanning Calorimetry 

(2) Heat Flux Differential Scanning Calorimetry 
5. Apparatus and Instrument 

5 . 1 DTA or DSC apparatus 

An apparatus, which has two container holders of same thermal 
capacity, and which is of a structure where heating and cooling 
are possible in the same heat exchange condition. In case of an 
input compensation DSC, an apparatus of a structure where a 
difference of thermal energy per unit hour, which is applied to 
the base material and the test piece, can be measured so that 
the temperatures of the test piece and the base material become 
same . 



(1) Heating speed 

10°C per min. and20°C permin. should be risen. And the exactitude 
should be within ±0.5°C per min. 

(2) Cooling speed 

5°C per min. or 10°C per min. should be fallen. 

(3) Gas inflow apparatus 

In a gas inflow apparatus, the circumference of the test piece 
should be of a structure that gas can flow in. 

(4) Container 

A container should be made of a material of high thermal 
conductivity, which is not eroded by the test piece. 

(5) Recorder 

A recorder should be able to automatically record a DTA curve 
or a DSC curve. 

(6) Noise level 

A noise level should be less than 1/10 of the height of the peak 

or the height of the stepwise change. 

5.2 Instrument 

Instruments are as follows. 

(1) Gas flov/meter 

A gas flowmeter should be able to measure a range of 10~50ml per 
minute . 

(2) Chemical balance 

The reciprocal sensitivity of a chemical balance should be more 
than O.lmg. 



6. Test piece 

If a diameter of the test piece or the length of each side is 
0.5mm or less, it is used as it is. If it exceeds 0.5mm, it is 
cut off to be less than 0.5mm. If the thickness of sheets and 
films is 0.5mm or less, they are cut off to fit into a container. 
Things, which are sliced like molded materials and pellets, are 
sliced with the thickness of 0.5mm or less, and then they are 
cut off to fit into a container. 

7. Correction of temperature 

The correction of temperature is conducted by pure substances 
of 99.99% or more degree of purity shown in the following table 
or GM-754, 757, 758 which are standard materials of International 
Conference for Thermal Analysis (ICTA) - National Bureau of 
Standards with the same gas flux and heating speed as those of 
a real test case. The temperature scale is corrected by 
interpolation, using extrapolation transition start temperature 
of pure substances of more than 2 kinds or standard materials 
which are close to the desired temperature. Oxidized layers are 
made on the surface of pure substances to be used. When a container 
is made of aluminum and pure substances are zinc, because there 
is a possibility that an alloy can be made when melted, only values 
when heating at the first time are used. 



hi 



Table. Melting point of pure substances 



Pure substance 


Melting point (°C) 


Indium 


156.4 


Tin 


231.9 


Lead 


327.4 


Zinc 


419.5 



8 . Operation 

It is operated as follows. 

8.1 Mass of test pieces 

When mass of test pieces is measured, in case of measuring melting 
and crystallization temperatures, about 5mg are picked up by a 
chemical balance, and in case of measuring glass transition 
temperatures, about lOmg are picked, and then they are measured 
up to 0 . lmg unit. 

Also, when test pieces include a great amount of fillers, the 
amount of the plastics should be 5~10mg. 

8.2 How to fill test pieces in a container 

How to fill test pieces in a container is conducted as follows. 
(l)If the diameter of a test piece or the length of each side 
is less than 0.5mm, the test piece is flatly and evenly put in 
a container, and then the test piece is fixed by putting a lid 
on the container. At this time, if the floor of the container 
is not formed flatly, by pressing the central part of the lid, 
the floor of the container should be made flat. 



(2) In case of sheet-type and film-type pieces, a necessary amount 
of pieces are spread, and they are fixed by putting a lid on the 
container. At this time, when the floor of the container is not 
flat, the floor of the container should be made flat by pressing 
the central part of the lid. 

( 3 ) In case of sliced test pieces, which can fit into the container, 
the same method as that in case of sheet-type and film-type pieces 
is used. 

Also, when test pieces are small, compared with the container, 

they are spread not to have a gap. 

Note 

The operation of these is important so as to have good thermal 
contacts between test pieces, test pieces and the container, and 
the container and the container holder. 

8 . 3 Mounting of* a container 

A container is mounted as follows . A container filling test pieces 
is mounted on one container holder. A container fixing a lid is 
mounted on the other container. However, where a great amount 
of test pieces is needed, a-alumina powder can be filled as much 
as the volume of the same outward appearance as that of test pieces . 

8.4 Flux of nitrogen gas 

The flux of nitrogen gas is set as appropriate values of the range 
of 10 -5 Oml, and the inflow is continued until the end of the test, 
not changing the flux. 



8.5 Regulation of" sensitivity 

In case of sensitivity regulation, when the whole DTA and DSC 
cure is drawn, and the melting and crystallization temperatures 
are measured, the peak height is set to be more than 25% of the 
full scale of the recording paper. 

In case of the glass transition temperature measurement, the 
difference of a step-wise change to a vertical axis direction 
is regulated to be more than at least 10% of the full scale of 
the recording paper. 

8 . 6 Measurement of a DTA and DSC curve 

Measurement of a DTA and DSV curve is conducted by the following. 

(1) When measuring melting temperatures, after the temperature, 
which is about 100°C lower than the melting temperature, is kept 
until the apparatus becomes stable, it is heated up to the 
temperature which is higher by 30°C than the temperature of the 
end of the melting peak with the heating rate of 10°C per min., 
and then a DTA or DSC curve is drawn. 

Also, when a melting temperature is measured after the state 
regulation according to 3.(2), by making the apparatus stable 
just after the state regulation, it is heated up to the temperature 
which is higher by about 30°C with the rate of 10°C per min, and 
then a DTA or DSC curve is drawn. 

(2) When crystallization temperatures are measured, it is heated 
up to the temperature which is higher by about 30°C than the 
temperature at the end of the melting peak in the operation of 



(1), and the temperature is kept for 10 min. After that, it is 
cooled up to the temperature which is lower by about 50°C than 
the temperature at the end of the peak of crystallization with 
the cooling speed of 5°C per min. or 10°C per min., and then a 
DTA or a DSC curve is drawn. 

Also, if it is difficult to determine a baseline of a low 
temperature side of the crystallization peak by a gradual, 
continuous crystallization, the test can be stopped. 
(3) When measuring glass transition temperatures, after keeping 
the temperature which is lower by about 50°C than the transition 
temperature in advance until the apparatus becomes stable, it 
is heated up to the temperature which is higher by about 30°C than 
the temperature at the end of transition with the heating speed 
of 2 0°C per min., then a DTA or DSC curve is drawn. 
Also, when measuring glass transition temperatures after 
regulating a state according to 3. (3) , this operation is directly 
conducted just after the state regulation. 
9 . How to read a DTA or DSC curve 

The way to read a DTA or DSC curve is conducted as follows. 
9.1 How to measure melting temperatures (Refer to Fig. 1.) 

The way to measure melting temperatures is as follows. 

(1) Melting peak temperature (T pm ) is set as the temperature at 
the melting peak. 

(2) Extrapolation melting start temperature (T im ) is set as the 
temperature at the intersection point between a straight line 



that extended a baseline of a low temperature side to a high 
temperature side and a tangent line drawn at the point where the 
pitch of a curve of a low temperature side of a melting peak becomes 
the maximum. 

(3) Extrapolation melting start temperature (T em ) is set as the 
temperature at the intersection point between a straight line 
that extended a baseline of a high temperature side to a low 
temperature side and a tangent line drawn at the point where the 
pitch of a curve of a high temperature side of a melting peak 
becomes the maximum. When two or more melting peaks independently 
appear, T pm , T im and T em are measured for each peak. Also, where 
two or more peaks exist by overlapping of peaks, T im , a plurality 
of T pm and T em are measured. 

Also, when it is difficult to determine a baseline of a low 
temperature side by a gradual melting, T im does not have to be 
measured. 

Figure 1. An example of find a melting temperature 

When there is one peak When there are more than 2 peaks 

Temperature °C Temperature °C 

9.2 How to measure crystallization temperatures (Refer to Fig. 
2) . 

How to measure crystallization temperatures is as follows. 



(1) Crystallization peak temperature (T pc ) is a temperature of 
a melting peak, 

(2) Extrapolation crystallization start temperature (T ic ) is 
a temperature at the intersection point between a straight line 
that extended a baseline of a high temperature side to a low 
temperature side and a tangent line drawn at the point where the 
pitch of a curve of a high temperature side of a crystallization 
peak becomes the maximum. 

(3) Extrapolation crystallization start temperature (T ec ) is 
a temperature at the intersection point between a straight line 
that extended a baseline of a low temperature side to a high 
temperature side and a tangent line drawn at the point where the 
pitch of a curve of a low temperature side of a crystallization 
peak becomes the maximum. 

When two or more melting peaks independently appear, T pc , T ic and 
T ec are measured for each peak. Also, when it is difficult to 
determine a baseline of a low temperature side by a gradual melting, 
T ec does not have to be measured. 

Fig. 2 An example of crystallization temperatures 

When there is one peak When there are more than 2 peaks 



Temperature °C 



Temperature °C 



9.3 How to measure glass transition temperatures (Refer to Fig. 
3) 

The way to measure glass transition temperatures is as follows. 

(1) Middle point glass transition temperature (T mg ) is set as the 
temperature at the intersection point between a straight line 
at an equal distance to a vertical axis direction from an extended 
straight line of each base line and a curve at the part of the 
stepwise change of the glass transition. 

(2) Extrapolation glass transition start temperature (T ig ) is set 
as the temperature at the intersection point between a straight 
line that extended a baseline of a low temperature side to a high 
temperature side and a tangent line drawn at the point where the 
pitch of a curve of a stepwise change part of a glass transition 
becomes the maximum. 

(3) Extrapolation glass transition start temperature (T eg ) is set 
as the temperature at the intersection point between a straight 
line that extended a baseline of a high temperature side to a 
low temperature side and a tangent line drawn at the point where 
the pitch of a curve of a stepwise change part of glass transition 
becomes the maximum. 

Also, when peaks appear at the high temperature side of a stepwise 
change, the extrapolation glass transition close temperature 
(T eg ) is set as the temperature at the intersection point between 
a straight line that extended a baseline of a high temperature 
side to a low temperature side and a tangent line drawn at the 



point where the pitch of a curve of a high temperature side of 
a peak becomes the maximum. 



Fig. 3 An example of how to determine 

glass transition temperatures 

When it is a stepwise change When a peak appears at the 

high temperature side of a 
stepwise change 

Temperature °C Temperature °C 



10. Integration method of numerical values 

Temperatures are integrated by a determination method of JIS Z 
8401 (Integration method of numerical values) by measuring 
temperatures down to one decimal place . 

11. Report 

The following are included in a report as necessary. 

(1) Kinds of tested materials 

(2) Name of a manufacturer after a test and the form 

(3) Shape, size and mass of test pieces 

(4) State regulation of test pieces 

(5) Inflow speed of nitrogen gas 

(6) Heating speed, cooling speed, measurement start temperature 
and close temperature 

(7) Pure substances and standard materials used for temperature 
regulation 



(8) Melting temperature (T im/ T pm , T em ) 

(9) Crystallization temperature (T iC / T pc , T ec ) 

(10) Glass transition temperature (T ig/ T mg , T eg ) 

(11) Date of tests 

(12) Other necessary things 



JIS K 7121 " 



Testing methods for Transition Temperatures of Plastics 

Commentary 

Background of the standard establishment and deliberation 
process 

Because the standardization is being delayed on testing methods 
on plastic-related thermal characteristics, there is a great need 
for standardization of testing methods to evaluate these 
characteristics . 

In these circumstances, in 1986, Agency of Industrial Science 
and Technology commissioned Polymer Material Center Foundation 
to make a draft of industrial standards for testing methods on 
thermal characters of plastics. And a committee for writing the 
draft was established, and four Japanese Industrial Standards 
(Draft) were prepared. 

The Japanese Industrial Standards (Draft ) were deliberated by 
Japanese Industrial Standards Committee, and after decision of 
Polymer Department of Japanese Industrial Standards Committee 
(Department Head: Yamaguchi Shozaburo) , held in Jun. 1987, the 
following four standards were established as Japanese Industrial 
Standards on Oct. 1 st , 1987. 

JIS K 7120 (Thermogravimetric measurement method of plastics) 
JIS K 7121 (Transition temperature measurement method of 



plastics) 

JIS K 7122 (Transition heat measurement method of plastics) 
JIS K 7123 (Specific heat capacity measurement method of plastics) 

Draft-writing committee structure 

Name Position 

Kaneami hisaaki Fiber Polymer Material Lab., Agency of 
Industrial Science and Technology (AIST) 
(Committee Head) 

Miyazaki masahiro Department of Trade and Industry 

Ikeda yoshiki Standards Department, AIST 

Hatakeyama rituko Fiber Polymer Material Lab., AIST 

Takahashi takako Oosaka Industrial science and technology Lab., 

AIST 

Ozawa takeo Electronic Technology General Lab., ASIT 
Shibasaki yashio Science dep. Saitama University 
Nakamura kunio Kanagawa Industrial Research Institute 
Nakamura shigeo Engineering Dep. Kanagawa University Faculty 
of Engineering 

Kaneko tsuyoshi Japan Electrical Safety & Environment Technology 
Laboratories 

Ichihara shouji Mitsubishi Petrochemical Co., Ltd. 
Momota michihiko Rigaku Corporation 
Totoki minoru Toray Research Center Inc. 
Saitou kazuta Kanegafuchi Chemical Ind. Co., Ltd. 



Kawasaki hironori Tokuyama Soda Co., Ltd. 

Watanabe syuji Tosoh Corporation 

Imamura shigeyoshi Mitsubishi Plastics Inc. 

Teramoto yoshihiko Seiko Seiko Instruments Inc. 

Okino takayuki Shimadzu Corporation 

Kishi Akashi ULVAC-RIKO, Inc. 

Tsukano takashi (Higuchi hideyoshi) Japan High Polymer Center 

The following is the supplementary information for applying this 
standard (Each article number is same with that of the standard) . 

1 . Scope of Application 

This standard regulates how to take the melting temperature, 
crystallization temperature and glass transition temperature as 
a measuring method for the transition temperature of plastic. 
However, since the method described hereinafter may be applied 
to such cases that a variety of temperatures, that is, respective 
transition temperatures are taken when being transited from 
crystal to crystal, from the crystal of plastic forming a liquid 
crystal to the liquid crystal (anisotropic melt ) , from the liquid 
crystal to the crystal to an isotropic melt, and from the isotropic 
melt to the liquid crystal, the method is described as a remark. 

2 . Meaning of terms 

The meanings of terms have followed the definition determined 
by the terminology committee of the International Confederation 



for Thermal Analysis: ICTA) similarly to the case of ISO 3146 
(Plastics-Determination of melting behavior (melting 
temperature or melting range) of semi-crystalline polymers) (C) . 
However, the meaning has been regulated to be easily understood 
suitably to the status after what is difficult to definitely 
explain and what is difficult to understand the explanation are 
sufficiently deliberated. 

The stepwise change not regulated in ISO is adopted and prescribed 
as a term which considering a curve shown in DTA or DSC curve 
shape in case of the glass transition. 
3. State regulation of" test pieces 

When the state of a test piece is adjusted as standard state, 
since testing an ingredient pellet is considerably required, as 
the result of the enquete survey executed prior to the preparation 
of a JIS draft, the method for measuring the melting temperature 
after the constant heat processing in (2) and the method for 
measuring the glass transition temperature has been prescribed 
based on the result executing the round robin test (R.R.T) 
according to ASTM D 3418 (Standard Test Method for Transition 
Temperatures of Polymers by Thermal Analysis) . By removing the 
heat history having been applied to the test piece through the 
implementation of the processing, there can be taken the melting 
temperature for the crystallization from a solution under a 
predetermined condition and the glass transition temperature for 
the vitrification from a solution under a predetermined 



condition . 

6. Test piece 

The test piece is regulated by considering that testing a variety 
of plastics and materials (ingredient pellet, powder, molded 
product, film and sheet, fiber and filament, plate material, 
sealing material, tubing material, etc.) is required as the 
result of the enquete survey and the difference between the 
thermal contact of test pieces, a test piece and a container, 
and a container and a container holder has an effect on the test 
piece. When the test piece is cut to the regulated size, the work 
that may cause the minute structure of the material (for example, 
grinding or extending by a mortar) must not be performed. It is 
preferable to perform the cutting, thinning and punching by using 
a clean blade of razor . If the test piece is applied to the filament 
or fiber, the test piece of 0.5mm or less in diameter is 
longitudinally cut to 0.5mm or less. 

The test piece must be one representing the tested materials. 
In case that the test is executed after the state of the test 
piece cut from the molded product has been adjusted (1), the minute 
structure depends on the position cutting the test piece, so that 
the measurement result may be different. In this case, the parties 
concerned have to determine the position cutting the test piece. 
In case that the raw material is tested in relation to its own 
characteristic, adjusting the state of the test piece such as 
the processes in 3.(2) and 3(3) is performed. 



7 . Correction of temperatures 

KN03, In, Snand Ag2S04 (constituted by powder ) out of the standard 
material GM 758 of ICTA - National Bureau of Standards L NBS must 
be used for the temperature correction for measuring the melting 
temperature in ISO 3146(C). The R.R.T. has been performed for 
the sake of acquiring the basic material required for the 
temperature correction of their specimens, and In, Sn, Pb and 
Zn which are pure metals of 99 . 99% or higher (Pieces thinned from 
thick line-shaped or plate-shaped material are used as the test 
piece) . As the result, using the pure metals with the purity 
degree of 99.99% or higher was more excellent than using the GM 
758 in reproducibility between measurers. In particular, the 
difference between the parallelism value of the transition 
temperature described in the certificate and the average value 
each measurer has taken in the R.R.T. was slightly larger in 
relation to KN03, KCI04 and Ag2S04 . In addition, remarkably 
different value may have been reported or the transition cannot 
have been observed. The method for correcting the temperature 
is regulated by considering that it is difficult to obtain the 
result of the R.R.T. and the GM 758. 

Besides, GM 757 is the standard materials ( 1 , 2-Dichloroethane, 
Cyclohexane, Phenyl Ether, O-Terphenyl) of -83°C to +58°C and 
GM754 is the standard material using the glass transition 
temperature of polystyrene . 



8 . Operation 

8.1 Mass of test pieces 

The mass of test piece is regulated to approximately 5mg in case 
of measuring the melting temperature and crystallization 
temperature and to approximately 10 mg in case of measuring the 
glass transition temperature under the actual test condition. 
A new test piece is used for the test for taking the melting 
temperature and crystallization temperature, and the glass 
transition temperature when the melting temperature, 
crystallization temperature and glass transition temperature are 
measured like plastic such as polyethyleneterephthalate . 

8.2 How to fill test pieces in a container 

The method filling the test piece has been specifically regulated 
as described in 8.2 so that a DTA curve or DSC curve with 
repetitiveness and reproducibility can be achieved by filling 
the test piece manufactured in accordance with the regulation 
of 6. so that the thermal contact of test pieces, a test piece 
and a container, and a container and a container holder are 
elevated . 

8.3 Mounting of a container 

As described in 8.1, the amount of plastic is set to 5 to lOmg 
in case that the test piece includes a large quantity of fillers. 
As in this case, if plenty of test pieces are required, the inner 
volume in case of fixing a lid by filling cx alumina powder in 
the other container must be as larger as the that in case of fixing 



the lid by filling test pieces. Accordingly, when the comparison 
volumes of both containers comes close to each other when the 
test piece is not transited, and the shape and size is the same 
when the lid is fixed, the flow of the heat between the container 
and the outside is balanced between both containers, so that the 
excellent result can achieved. 
8 . 6 Measurement of a DTA or a DSC curve 

(1) The melting temperature is described as the transition 
temperature taken by heating. The plastic which has the low 
crystallization speed in spite of crystalline material like 
polyethyleneterephthalate is converted to non-crystalline 
material when quickly cooled in the melting state. If the plastic 
under such state is heated, the crystallization occurs at the 
temperature slightly higher than the glass transition temperature . 
This phenomenon represents the crystallization and this cold 
crystallization temperature also can be measured. 
9. How to read a DTA or a DSC curve 
9.1 How to measure melting temperatures 

In Fig. 1, it is stipulated that temperatures are written to become 
higher as they are written from the left to the right. 
As the result of R.R.T., because there was a big deviation, the 
temperature, where the melting peak is departed from the baseline 
of the low temperature side, and the temperature, where the 
melting peak goes back to the baseline of the high temperature 
side, are not stipulated. 



9.2 How to measure crystallization temperatures 

In Fig. 2, it is stipulated that temperatures are written to become 
higher as they are written from the left to the right. 
As the result of R.R.T., because there was a big deviation, the 
temperature, where the crystallization peak is departed from the 
baseline of the high temperature side, and the temperature, where 
the crystallization peak goes back to the baseline of the low 
temperature side, are not stipulated. 

9.3 How to measure glass transition temperatures 

In Fig. 3, it is stipulated that temperatures are written to become 
higher as they are written from the left to the right. In this 
case, in a real measuring, it can happen that extended straight 
lines of each baseline are not parallel. 

As the result of R.R.T., because there was a big deviation, the 
temperature, where the curve at the stepwise change portion of 
glass transition is departed from the baseline of the low 
temperature side, and the temperature, where the curve at the 
stepwise change portion of glass transition goes back to the 
baseline of the high temperature side, are not stipulated. 
11. Report 

Reports preferably attach a DTA curve or a DSC curve. 
In writing this standards draft, according to R.R.T in an 
assistant business report such as examination and evaluation of 
organic and polymer new materials, polymer thermal procedures 
and data analysis (basic data of JIS standardization) by Polymer 



Material Center Foundation, which conducted the basic 
investigation, the results of measuring test pieces of same test 
samples can be agreed within 3 . 0°C in case of melting temperatures 
and crystallization temperatures, and 4 . 0°C in case of glass 
transition temperatures . 



Competent Minister : Trade and Industry Minister 
Establishment: 1987 ,10.1 
Official Notice : 1987.10.3 

Cooperator of Draft-writing : Polymer Material Center Foundation 
Deliberation Dep. : Polymer Dep., Japanese Industrial Standards 
Committee (Dep. Head: Shozaburo Yamaguchi) 

For any comments or questions on this standard, please contact 
Fiber Chemistry Standard Sec, Standards Dep., ASIT (1-3-1 
Kasumigaseki, Chiyoda-ku, Tokyo 100, Japan) . 

Also, Japanese Industrial Standards are deliberated at least up 
to the date when 5 years pass by according to Article 15 of 
Industrial Standardization Laws, and then they are quickly 
confirmed, revised or abolished. 
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